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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a film-forming composition capable of imparting a low density film excellent in 
dielectric constant characteristics and water absorbency characteristics and useful as an interlayer insulating film in 
semiconductor elements, etc., being an uniform coating film and excellent in CMP resistance, and also excellent in 
storage stability. 

SOLUTION: This film-forming composition comprises (A) silane compounds composed of at least one kind selected 
from the group consisting of R2R3Si(OR1)2, R2Si(OR1)3, and Si(OR1)4, and R2s(R10)3-sSiRSi(OR1)3^tR2t (wherein 
R1 to R3 are each a monovalent organic group; R is a divalent organic group; s and t are each an integer of 0-1) or its 
hydrolyzate and/or condensation product (B) a polyether represented by the general formula PEOn-R' (wherein PEO 
is a polyethylene oxide unit; R' is a 5-30C monovalent organic group; n is an integer of 5-50) and (C) at least one kind 
selected from the group consisting of an alcohol-based solvent a ketone-based solvent an amide-based solvent and 
an ester-based solvent 
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(54) BHHOgft] !B&£ffl«U&4tK KOftJ&^&^tre&dMUB 
(57) [KXi] 

MBfe*S] R 2 R 3 Si (OR 1 ) 2 , R 2 S i 

(or 1 ) 3 tsxxfs i (or 1 ) 4 <D#frbmt*tilt 

'PtS<kt>l9k+ R*'s (R 1 O) 3., SiRSi 
(OR^n R 2 t (R 1 -R 3 ttB-Tfcftfto-CIf^ 

s*u i*Wttto^io«tfc« , i*r£*r 

(B) -j&^PEOn-R' (fc*ru PEOtt 
dfyxf umt>f Km R' (lN»ft5'^3.0O 
lIWfiI> nli5-5 0©SS^) 
aKy*-< r/K 'ibtfti: (C) T/W3-/P3R8Jk 
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[ftWSWtof&B] 

[St#>Sl] (A) (A-l) Tie-iS^ (1) 
Stl^frg^ (A- 2) T!E-j»i£ (2) X-mZtlb 

it&®& ±v (a- 3) Tie-«*: (3) xmztizit 
&yo<D&frt>mtftiit'j>*< th lmt. (a— 4) t 

R 1 R 3 S 1 (OR 1 ) , (1) 

R* S I (OR 1 ) s (2) 

S i (OR 1 ) 4 (3) 1Q 

R a s (R 1 O) i-. S IRS i (OR 1 ),-, R 3 t 

(4) 

(R 1 -R 3 ft^-T-t>g£o*0>Tt>J:<, **L«l 
l^ffio^-^S, R«2tfco#«S^u sfcjitftlt 
o-i ) 

(B) -HS^PEOn-R' (fcfc'U PEOtttf})* 

(C) TV^-***^ ^h^E 20 

[g|*«2] (A) £j£#£££A0*##« 
_ ^WSl^^l:, (A- 4) jfcgffi (A- 1 ) jt _ . 
(A-2) dWh (A-3) (A-4) 

*»<08tlr»L-C5-5 olt%T?fc!i, ri>o ( (a 
-1) ^Olf) < [ (A- 2) j£#0£g) , 

[ (A-3) j£5H>g« < C (A- 2) 'f&&<om> 
ft] , ?fc*f»3Mll&aflBB^&iftft. 

MI#B3I (C) TA^3-yu*»|iS3itf 30 

4 ] S#S l - 3 1 vj-ftfl* 1 «IE«(OK»^ 
I ffS*^ 5 ] «3fc* 1 - 3 V vf ix^ i JgSBttoR^^ 

fflSdt*i:£K^B«u (b) ^<o5WBtas*a<o 

tag-C*D»U-C (A) JsR»«:-aWflsS*. *^-c±ie 
(B) )fi^o^^«±^taS-ClH«RSrfTV^kS-fr 

[»*S 6 ] 1 - 3 V vfH,a> 1 ^fe«tOK^^ 

ffiJ&Aft*Sfi£fe#U (B) &»<D5m&XEk±n 

[00 0 1] 



imttftbLX, Si^Ftt, K;k*#ttirflEtt v cm 

[00 0 2] 

y# (s 102 ) R#0JB§;ivo^ o ^tlt, is¥, 

ZQty-temKimmZM&lrZZb&BtttLX. S 
OG (Spin on Glass) mkty&tlZT h 

[0 0 0 3] #&f)¥6-l 8 12 0 1 

ft, «M«WBBmtL"C.- 

vox***. Lfrut&hs &fk<pmmmm»mmtm 
©■wwr*. 3. ok±-c*>o, Ka^icft^^T 

[0 0 0 4] 

ft. *mftm**i?\z}srtz>grmmmh lx> 
-tt»c«*L*iWi»5*/«Br«^ Kim p^tk^Rp 

[00 0 5] 

[^®$:*^1-5fciOO^|9:] **Wft, (A) (A- 
1) TE-«* (1) -C«*ix5ft*« iSXT Ift&m 

(1) j irtVNp) N (A-2) Tfs~«:^; (2) -c« 
snsfl:** (WT rft*« (2) j it>t>3) 

(A-3) TIE-Ztt* (3) x-stztizik-e?® (SIT 

(3) j fcfcv*3) o«A»6atf*tfc*ft< ^ 
tlSli, (A-4) TE-Itt* (4) -C*S*u6-fk-& 

* (J^T rft-fr* (4) j tt>^5) , h*H*rt**s 



(3), 
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<BT* «i«w r<A-i)rt#j, r( A -2) 

J5£5>J . (A- 3) /£#J , r (A- 4) /£#J it^ 

R 1 R' S I (OR 1 ) , (1) 

R' S i (OR 1 ) 3 (2) 

S i (OR 1 ) 4 (3) 

R J s (R 1 O) ... S IRS i (OR 1 ),., R* t 

..... (4) 

(R 1 -R 3 ttH-n*4otPTtJ:<, 
0-1 5. ) 

(B) -^PEOn-R' (fctfU PEOIlJK^Ji 
f^^WKItt, R' ttKSa5-3 0OH<0 
n!15-50 0*jR«:35H-) X~&£tlZ>tf V 

-TSo ::t% (a). #*^«r*±*n*5wwit 
£mmn^tct$\^ (a-4) (a-d 20 

(A- 2) (A- 3) /£#*3j:tf <A- 

4) *»©««c»Lr5^soa*%-e*)9, 

[ (A~l) fig^OfiS] < [ (A- 2) /£#Og 
, [ (A- 3) &#OSft)- < [ (A- 2) 
££] . -C*-6rfc*»*Ll\ *fc, (C) *j«tu 

fe**u (b) ja^©5w»«aflac«ofi*-ciojRur 

(A) ^4r-«WEYk**, &^-C±K (B) 

«itffifljft««:ssicfi«L. (b) a»tojmmmsk 

[0 0 0 6] 

y^-iLT, (A) Aft HMMfc (1) - (4) , * 40 
K«MM-**mfc LTflrSO .(B) sKyai— r>u«rffl 

i\ (a) ~~ (b) jft^^WH&u-c (c) mmzm^ 

Z 0 fr<X. (A) - (C) a$»*^S*jBH©|i 

fcftftU -tUT*fR(ci: 9 % (B) tvu*5J; 
tf (C) mm<Dfc&ks (A) rii»coj|W[»**rfT* 5 
fc. (A) *fr##9*ft*1tnEjcm»*VM>t:JB& 
-rZ>tki>\Z s (B) aKJ|-a.-^#jW»-|tete*ii« so 



[0 0 0 7] CCT\ (A) J«^Cfctt5±fEto*## 
*itt, ±85 (A) ri&*«Mt-r«ft4* (1) ~ 
(4) IC^«tb«R> O-S-t-^T^iP^C^WStt-CP 

t*>, 2<@^±^D;K5^$ixrv^5tO, "fcsi^tt, 
rtifeoft^tt-efcoTt J:t\ *fc, (A) jfi^lcfe 
tt*±E»**tt* (A) &ft*m&tZtt&® (1) 
- (4) <Otofrfffi®<Dis7;-/l'mi)m'&LXS i - 
O-S ili#*r*j*Lfct«>-e***, *«M"C«t, > 

[0 0 0 8] £4T\ *«WlC*^fe*t* (A) - (C) 
[0 0 0 91 (A) J5fe^» 

(A) Jjfch*; 4-6®OR> 0-**»*-*ffc*fc 
(4) ri>6>*j«*jh,S (A-4) i: LT 

ttJHU rftfc (A-l) . (A- 2) *5J:tf/*fctt; 
(A- 3) ^»ffl1-5 0 *»HW8lr>-C, (A-4) jft 

»«rli^:tl:j:^ «fcCMPifliHfe&SA#ifc5. 

±IE— ^ (1) ~~ (4) IC*51>T, R 1 -R 3 tt. IrI 

*> 5o wOi ffi^^rais turn r r y - 

fc«»StfC^Tt J:v\ -«K (1) - (4) 

ry-/ws«i:UTrtt. 7x^s, ^7^*. ^ 

[0 0 10] HH* (1) -CS^tufi^tfeoAftM^ 
ltd:, i/*<5-/v*y* h^->7^ ^^/u^h^r 

i s o-^d^^->->7^. v^^^/U-^- 

v-y v?^^/U-^-t e r t -y^^y, 

y^j^y^L h^ryyyy. 
*j$*c\/i/yl/^ i s o-ZP^^r^ 

7>\ i?xf/P-i/- n -^h^>i/7^ 
^- s e c - y h^r">*>7>s ^ac^/U-i^- t e r t 



(4) 
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'>7V, t'/ls-'J- i so-7o^» 

-n-T'DtVu-^-s e c-y h^>y7>> v*-n 
-/d f/U-ix- t e r t - /^*/>7^ ^-n- 
/Df/W-i;-7xy^yy7y, i>- i so-y^of 

h^-»7^ i s o-yn fcVUC/xi 
v"7>\ 5*- i s o-7'pt , /l/-v/-n-7'D^aryy 
7^ 5^- i s o -y*ti i s o -7utf*ri/ 

^iso-7'D^-n-y^/>7 
v 5 — i s o — y*o fcT/U— v?— sec h^r*>->y 
i s o-/otVP-^-t e r t-^h^yy 
7^ 3*- i s o-y^n tVu-i/-7*y ^/Jy, 
v?-n-^/u^ h3rv">7^ y-n-^f/U^x 
K'/>7^ y-n-7 y f/U-^-n-7'p^^yy 
7>\ ^-n-y^A--^- i s o -y^n^^rv-i/y 
y- n - ^ f/W- y- n - ^ h ^ry V 7 ^ i>-n 

/I'-^-ter t-^h^r*/>7^ ^-n-y^f/l/- 
y-7iA-»7y> i^-s e c -y*?vUi^ 
i/7>, i/- s e c -^f /^x h^v">7y, i/- s 
e c-7'f^-^-n-7'Dfr»7^ i?- s e c 
-^Tvu-S*- i s o -^p^^yyy^ y-sec 
-T'fyl'-^-n-yh^yyy^ sec — 
./w-v^-s e c-ZF^y*^^ v 5 — sec— r/^vv 
-C/- t e r t -/h^>7^ v^-s e c-^/U 
-i?-7xy^yy7^ v?- t e r t - ^f /l/v?^ h 
^r->->7>, v 5 — t e r t — -ff/Visx. h^yy7^ 
y- t e r t-^-^n-7'Dfr/y7^ 

— t e r t —'J^f'JV—i/— i s o — ^ozK^r->*>7 >\ 

t e r t-7'f/l'-i ; -n -y^'/>7^ 
t e r t -Zf^JV-V- s e c -y^'>i/7^ S*- 
t e r t *J— t e r t -7 f«^>y7^ v 

- t e r t - ^^-^-7x7^^7^ i?7x.=. 
/US' 7* h^->->7^ v?r7*xvU— is— xi h^r->iyy 
>\ y7x^-y^ n -yD^yy7y, i^7x- 
/U-v 5 — i s o -:/nzK3rv'->7>\ v*:7:exvP— i?- 
n-/h^ryi/7^ ^xx/U-^-s e c-^F^ 
fis9>+ ^7x=;^-tert-^^yy7 
V, ^^^-yu^^^y^iyi/yWjr^^f ^)ix5o 

[ooii] -«5£ (2).-c«*ix-5fl:**(o* 
(MfltLTtt, ^fvuhy^ h^->7^ yfv^n; 

xi ^^y, yf/^!/-n-7"o^yy7V x 
>f/l^hy-i s o-/o^->i/7X y^/why- 
n-y*h**>*>7>, ^f/^y-sec-T^^yy 
7^ ^f^M-ter t-^h^r^i^y^ 
hl!7x/^'>'>7^ xf/Uhy> ^*>y7^ xi 
f;^!ixh^y'>7y % x:^/U h y - n 
>y>s ^f/HD-is o-7'D^y«>7^ x^ 
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h^">i/7>-. xi^/U h y - t e T t-7^h^'>7 
> s xi^/Uhy> T a:y , ^^>7^ n-^P^h!)^ 
h^i/7^ n-^ue/Uhyxih^>/iy7> x n - 
T'nfcVuhy-n-T'crTK^fiy^yy, n-l/otVUh 
y - i s o-/p^'»7 V, n-T'o fcf/U h y -n 
-7Y*ci/*/7y s n-7"pfcVUhy-sec-yh^ 
/>7^ n-^Pf/Uhy-ter t-yh^>->7 
V, n-^o fcVi-h y y-^y^rv^v^y^ 1-/0^ 
hy^ h^v/*>7^ i --/u £VU h yx: h3fv^>7 
>s i -^DfcVi-hy-n-^o^v'iyyV, i -y* 
d fcVu hy-i s o— 7"D7Kap->i/7^ i — zfn fcVu 
h y-n-y b*Zfif9> % i-T^Pf/^y-sec 
^^7^ i-^nf/Uhy-t e r t-y*h 
^r'»7^ i-T'DtVVhy^aiy^r^^y^ n- 
/f^hy^ h^r*»7^ n-y^hyxih^r^iy 
7^ n-y^^yuhy -n-T^p^yy^^ n-^ 
f/i'hy-i s o-7'p^-»7^ n-T'f/Uhy 
-n-7'^yy7^ n-^f^hy-s ec-^h 
^^7^ n-^hy-tert-yh^.^ 
>\ n-7"f/H>y y-jL/^riyiy^Zy, sec-^/U 
hy^ h^>*>7^ sec-T'f/W-hyxh^i/ 
7X s e c - yf ;U- h y - n - 7 P DiK^*y'>7 V, 
s e c -/W- h y - i s o - T'p^^^ ^ s 
ec-Z^-H-n-^h^y^^ s e c 

hy-se c h*v^>7>V s e 
-H-tert-yh^/7^ sec-^/H 

h y 7 ^ / t-/f/H*y^ h^»7 

>\ t-/f-/vhyx h^»7^ t-y^/uhy- 

n-y y, D7K^v">7>', t-T'f^hy-i so-T^p 
^•»7^ t"/f/Why-n-7"h^*>7^ 
t -y^/l" Y D - s e c-^h^y'>7^ t-y<f-/V 
H-tert-7'h^>y7^ t-7 r f/l/hy7x 
y^rv->7^ x 7xx/Uhy^ h^ry->7^ !7*xVl, 

h yrc h^fisy^s y^=./^bl) -n-T'p^yy 
7/, 7x^hy-iso-/o^>y7^ 7^ 
^hy-n-T 7 ^^^ V. 7xx/Uhy-sec 
-T'^yy^, 7xx/Phy-tert-7 r h^> 

-/uhyy fxvuhyxi h^v^^ 

v-7;y/pe/uhy> h^-»7^ y-T^j-f 

pfyuhyxh^yy^y, y-^y 'VK^^n f/i^ 

h y ^ h * >*>7 y - if y > k*s^p tf/uhyx 
h v-y v -hy7pp/ptvwhy^ h * 
y -hy7PP7'pe/uhyxh^^7Wi^ 

[0012] (3) -e*Sixs{fc*fto 

£r##4t LTIi, =rYy* F^y^, 7 1 h7xh^r 
yy7/, f h^-n-T'p^i/y^^ 7h7-i 
s o-yn^yy^^ x h7-n -7 h^->9>, 
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y- by— sec ^'/>7^ fh7"tert- 

[0 0 13] ft&m (1) - (3) *>5t>* #*L< 

h7~n -/dtK^^^^V, 7h7~i s o-T'dtK 
^•>->7V, ^f/H>y^h^r^>7^ ^^/Uhy^ 

h^*»7^ 7i^/Uh!/3:F^'>'>7^ 5*7* ^VP 
^F^7^ ^^xh^>7V N 

-jwy* Y*i/i/9^ Y**s*sy>"? 

*>«K 4*Ul#4L<li* fh7> h^7^ fh7 

xh^i/->7^ >^/uhy h*^/?^ **7Uh 

!/Xh^7^ '^f/W^'/>7^ i^f" 

; i/i;xh^>7VT^, :ii^fb^ (1) — 

[0 0 14] ±B— «W (4) Idfc^T, R.flx 

2f^fIS^^L, sioJ:t;t(40-loSScSr^ 
■To rrT% ±IE-«« (4) fcfcPT, 2«C0^»S 

x^xi>£\<\ $fc, HRst (4) iw*3t>r. ry-u 

[0015] -jHSC (4) fi^n^^^M^ 
urtt, tr* ( hy ^ h*v">y/io **:/*V* (h 
y^h^r^y/w) tr* (hy-n-T'p^ 

v->y/u) t^* ( hy-i-z/o y 
/v) (hy-n-yh^>y/H 

^ (hy-se c~y h*->^y/iO tr 
* (hy- t-y h^r->->y^) tf^kinoxx (h 
yr^^y/O ^^v^g; 

[ooi6] i f 2-tr* (hy^ h^^>y/u) 

1, 2-tT^ (hy^ b*isi/V/>) 1, 

2-tr* (hy-n-^p^^y^) ^*>\ i, 
2-tr* (hy-i-^DjK^^>y/u) i, 

2-fcT* (Fy-n-7 r h^'>y/l') x^y, 1, 2 

-tr* (hy~ s e c-^h^^y/u) 1, 
2-f* (hy-t-^h^-»y^) =.$ist£¥<D 
i, 2-fc*^ (hy7/^^'>*>y/H ^^^S; 
[ooi7] l- h*eot5M'v'y/w) -i- 
(hy * h^*>">y/^ *#>s l- litx-h**** 
yu->y/u) -i - (hy^ h*v->y/v) >*>\ i- 

(^-n-^nzK^-^^^/W-^yyU) -1- (hy-n 
-/D^^y/u) 1- (S?-i-;/p#* 

»»^/^>y/w) -l - (hy-i->^nzK^'>'>y 
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/W) ^^V. 1- (v?-n-^ h^'>y^'>y^) - 

1- (hy-n-y h^^>y/v) l- 

s e c-7h*i'**A'*s!)A') -1- (hy-sec 

-y 1 h^->->y/w) 1- (S^-t-^h*^ 

fvi'v'y/u) -l- (hy-t-^h^r^y^) >* 
wjjifoi- (^T/v=*->/^*>y/iO - i- (h 
y7/u3^r'>'>y/u) ^^^S; 

[0 0 18] 1- (i^ h^^fv^y/U) -2- 
(hyy h^y^) 1- (i^h*^f- 

/u->y/u) -2- (hyxh^v">y/u) ^*>\ 1 - 

(v^-n-^D^v'^^Ui/y/U) -2- (hy-n 
-^njK^'>->y/U) V, 1- (v?-i -:/niK* 

i/^^/u^y/u) -2- (hy-i-^o^^rv/i/y 

2- (hy-n-^h^y/u) 3L*^, l- (c/- 

s e c-^h^r^f/^y^) -2- (hy-sec 
-^h^^y/U) :x*V. 1- (v^-t-^h^r^ 

^/v->y/w) -2- (hy-t-^h^»y;p) m* 

>te¥<Dl- (SETA'S ^-io**-/!^!! AO -2- (h 
[0 0 19] fcT* (SM h*is* 

-:/n ?vu;/yA0 ^*y x fc'* (v^- i 

D *7P5/y AO t'* (^-n-yR 

S/^A'i/y AO t^* (^-sec-y^i/ 

^fvi^yAO tr* (>>- t-y h*^^ 

5/yAO jflsttZM+x &T/U=*i/*7/W>!) 

fr) 1. (v^^ h^r'>^^v'y 

/V) m*V x 1, 2-fc'* (^ h^r->^^L->y/U) 

cn*^. 1, 2-f* (^-n-^n^^rv-^^i/y * 

yV) 3i*^ 1, 2-tr:* (v?- i -^n3K^r->y^/P 

->y/W 1, 2-t*^ (i/-n-^ h^r^^^" 

/P->y/l.) V N 1, 2-^ (^-sec-y^ 

-»^/^>y/w) ^*^. i, 2-^ (v^- 1 -7 h 
^^^/u->y/u) *9>ttZ<Ol, 2- (t^T/u 

[0020] l. 2-r* (hyy h^r->^y/u) 
i f 2-tr^ ( h y 3i h^v/yyu) ^<^v, 

1, 2-^J* (hy-n-T'P^^yyU) -<Vif 

^ l, 2 (hy- i y 

1, 2-t** (hy-n-^h^rixi^y/U) 
1, (hy-sec-^h^»y^) 

-oi?>\ i, 2-f* (hy-t- /h^y^) ^ 
v-^^, i, 3-t** (hy / h^->->y^) -<vif 
i, 3-f* (hy^h^r->^y^) -o^rv, 
i, 3-tr* (hy-n-yp^y-yy/u) -<v^ 
^ i, 3-t** ( h y - i -:/p y/u) 
l, 3-tr* (hy-n-r/h^i/y/u) 
if^ i, 3-tr* (hy-sec-7 r h^»y/i') 
-<>if i, 3-t # * (hy- t-^h^-v->y^) 
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'O'i?^ 1, 4-fcf* (b!) * b^UU})*) 

i f 4-e'* ( h y^ h*v->y/u) ^<vi?>\ 

>\ 1, 4 -IT* ( h V - i 

1, 4-f* (MJ-n-yh^i/y/u) 
1, 4-fc** (hy-sec-/h^»!)^) 

-<vif^ i, 4-^ (hy- t-^h^i/^y/u) 

S ; ft^fS^^T-tSo Ziiboik&Vo (4) 
lis ia*>5^li2S^±Sr^^lc^tT^J:^o 10 
[0 0 2 1] _h!Sfc^ (4) *-Ctt, (M y h 
^r'>">y/P) ( h !)x h^r^v'y/U) y* 

yft^Ofcf* ( hy T/^n^fv-^yyl,) 1, 2 

-t-* (hyy h^*>'>y^) ^*>\ i, 2-^;* 

(hy j. h^rv->y/u) x^y/^'Ol, 2-tr* (h 
])TA^^iy])A) 1- (So* h^rv'yfvu 

'✓y/i') - l- (ni^ h^i/y^) l- 
(•^F^f^y^) -i - (hy^h^^^y 

1- (M7/^^>y/P) y*V;l- (v^y h^r 20 

wf^y^)'-2- (hy^ h^y/w) 

>\ 1 - (5*c h**/ 9 A) -2- (hy^h 
y/u) -2- (hyr/u-xr^ix^y/p) tr* 

is})*) p<^^;l f 2-t'* (v^ h^rv'^/Uv-y 
jv) >\ l, 2-fcf* (v?rc h ^ri/^ y /U) 

^*W«£^01. 2 - t'^ (^TA^^^^yUC/y 

/u)m^> ; i, (hy^ h^'>vy/u) 30 

fy, 1, 2-f* (bV=* V**/*/})*) -<^if > N 

1, 3-ir* (hy^h^">v-y^) 1, 3 

(hyxh^rv">y/H 1, 4-tf* 

(hyy h*v->yA0 'oo, 1, 4-tr* (hy 
^h^r*>*>y^) 'O^wjr^tr* (hyr^3^> 
i/y/u) ^fy;^ff*L<, we** (Ky> 

tr^ (hy^h^^i/y/w) 
#,ifof* (hy7/W3^»y/i') ^^v; i, 2- 
tr* (hyy h*v">yA0 1, 2-r* (h 
y^h^^->y/u) zx^x&^i, 2-r* (hyr 40 

[0 0 2 2] ±ib (a) A&im&tztt&to (i) - 

(4) R 1 0--C^$ix 

SSl^A'SfctK 0. 2 5-3^/^07K^V^^ri: 
*s#*L<. 0. 3-2. 5*/i^*«ID;t*££jW* 

[0 0 2 3] (A) i&#*mi&tZ>il&® (1) - so 



(4) SriD*^ IB*S*5B»ctt. tm^HUBLX 

tm&s mm®. &mm&s mmmzmfz 

[00 2 4] Mfc^toi LTtt, h 

ym h^i/ . qe/ (Tirfvi'Tir h-J-- h) ^*>\ h 
y-n-^otf*^ • * J (TirfvWir h^— h) * 

hy- i -^D2K^r->- *y (r-fc^/w-Tir 
-h) hy-n-^h^rv'-^y (TirfvUT 

■th**— H f 1 ^^ hy-sec-/h^>^y 

V, v>- s e c • t'^ (T-tf/UTir h^— 

h) ^-y^h^i/- hy^ (T^^r-^ 

hy^ (7tf/u7tht-h) ^ey-n-y 
h^r->- hy^ (r-fr^/ur-fe b-r— h) ^^v. ^e/ 

-sec-T'h^ - bV* (T-tT-AT't bi— b) 

^y-t-^h^rv" hy^ (r-tf-zur-th 
^^v. x (r-fe^/vr-fe h-^- h) 

h) hy-n-^njK^ri/ • ^e/ (^yUT-fe 

h7tr- h) hy- i-^oaK*->**^ 

(i^T-fe hT-fe^- h) hy-n-/f^r 

v- • (^at± h7tf-h) hy-s 

h) ^-n-^ozK^f^ • If*, (rc^/wr-feh 

T-fex- h) v*- i -T'D^^r^ • tT^ (^f- 

(xf/U7t hT-fef 1 - h) f 1 ^^ ^-sec-^h 

^r^- (^^r-fe h7tf - h) 1 
-yh^->-ir^ (xf/w7t hr^x- h) ^^v, 

^eyaih^^- hy^ (xf/U7th7tf-h) 

V N *y-n-^o^*> * h y^ OxfvPT-fc h r-fc 

X-h) ^/~i-^o^^r->. hy^ 

y * (ai^vUTir h7tr- h) f 1 ^^ ^-sec 
-^h^v^- hy^ (Ji^/ur-t hTirr- h) 

^y-t-^h^->- b»* (xf/i,7th7t7 
- h) fh7^ (ai^urir hr-trx-h) 

^^v. ^ey (r-t^r-fe h^- h) h y^ (x:^/u 
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h) f* (i^/UT-t HTirx-h) hy* 
[0025] hy^h*~>-*y (r-fe^r-fc hi— 

3vVTir h"J— h) v?yu=i^^A s hy-i-^ptf* 
->-*y (Tir^wr-t h-f- h) hy 
-n-^h^C-^ey (Tirfvl-Tir h:*-- h) v/u=> 
h y - s e c -7 h^r*> • ^y (T'feTvl'T-fe 

h^— h) .^3=^, hy-t-^h^^-^y 10 

(r-fe^T-fe h-f- h) £A % ^ h**> • 

f* (TirfvVTir hi— h) v^33-r>ix N v-n- 
^pzK*-/ • fc** (Tirfvur-t: h"*— h) = 
A, v?- i -Zfui&*y • f * (Tir^/UTir h"*"- 

T-fe hi— h) *Jfi,zi=>9± % *J- s e c -fh*^ • 
f* (T±^/^T±hi—h) i?/Uzx=.$J* y i/- t - 

a, h^c/ • hy* (r-fe^/ur-fe h^— h) it 
zu=i~$^ *-y-n~ ^P/J^^v/ • hy* (rir^/v 20 

r-feh-^-h) SJ/PKfrA, ^y- i -T'pzK^v' - 
hy* (T±^T±hi—h) '^3 = ?^ ^y- 

n-^h^iy- hy* (r-t^/ur-t h-^-h) 

^ey-sec^^i/ - hy* (T-fefvUT 
irh"*— h) ^ey- t -7h*-> • hy 

* (Tir^/UT-fe h^-h) v^n- rh7^ 

• (^^yur-t hrir^- h) hy 

-n-:/D#*^- ^y (:nfvUT1r hTirx- h) ^ 

- r> a x h y - i -7*P3K*s/ • ^ey (^/urir 30 

h7tr- h) ->^^^ x h !)-n-yF^y • 
y (xf/U/thTtf-h) ^n!>A N hy-s 
e c-^h^ri/'^ey (^fvPT1? h h) ^ 

hy- 1-7 (^fvur-t: h7 

tr- h) SMosfr^ h=^'> • f * (3L*?;UT 
-t hTir^- h) S*/i*3=*A, v^-n-^osK^fv^ 
IT* (cc^r-fe hr-terr- h) = ^- i 
-T'pjK*-;/ . CtfvUTI: hTtf- h) v*/u= 

-h) 5?/Um£A, v?-sec-/^v"^ Ox 40 

->-tr* (3i^/ur-^ hr-tx- h) vvi'P-!^ 

y^h^v" hy* (xfvUT** hTirr- h) is** 
^y-n-T'nxK^r^ • hy* (xfvVTir h 
Ttr- h) '*y- i -^osK^-S/ • h 

(:n?vP7ir hr-tr- h) *y- 

n-^h*>" hy* (xf;l,rth7tf-M v?/U 
p~?Jx s *-y-s e c-y^-> - hy* (if^7 
•fehTirr-h) ->3=!>A, *y-t-^h^r*>- 
hy* (*^r-fe hT-fc^— h) vvu=r~£i* x f h so 
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(aL^/ur-t hrtf - h) ^3^^a x ^ey 

(T-t^Tir h-^- h) h V * (xf/U7t h 7tf 

-h) ^3i?A, f* (r-fe^ur-t h-^- h) t* 

* (:r.?vw;rir hTirr- h) '^3-!>A, hy* 
(TirfvuTir h-J— h) *y (xf/U7t hTirr- 
h) i/yU^^^A/^t'O^/Un^^iv^rU- h-fb^ ; 
[00.2 6] hy* (T-fcfvl'T-fc hf— h) T/V*~ 
hy* (if/U7t hT-tr-h) T/l^-£i* 

ft^T/^ = *A*u- h ft;** ; ft ^£^*f 5 £ i 
[0 0 2 7] #»»4LTtt. ffilAtf, 
BE, y^-^S, r^^K. '>a.^K> 

ESfi, yy^h», t?^kvr, 
2-3:^/1^^^^ aM^-f^ai, *-rry^», y 
y-/ugf, y/K^, $.itR. P - 

7^$I>m p- h/te s sxA'fr>Wl % -o-^^* 
/u^^. t^PoSB, ^ppBB, hy^pp 

»wts hy7/^p^ m ^p>&> */u*v 

7^/u», ^VSfc, «^ikft^«r*lf 

[0028] tifisttm ^^tf, t-y^y. tr 
p-/k t'^7y^ fpy^y, fxy^y, f=ry 
h y/W;^ hy^f^/ur^^ ;ey:n*y 

-^7^, ^y^f/^x^y-/W7^X hyx^ 

s 0 M«SSturtt, 7^7, frmti- 

h y e^A, TkK^^ y 7K^b/<y 

[0 0 2 9] m&*ME<0 5 4fe«^rU— Hfcd*. 
[00 3 0] ±ISMttOttAft». ( 1 ) - 

(4) <dr i o-vmznz>mom&\*Mztti,x. 

ii*. 0. 0 0 0 0 1-0. 0 5*/K ^KttO. 
000 0 1-0. Ol^-CfcS. 
[00 3 1] (A) it&fo (1) - (4) OAS 

M/5 00-30 0, 00 0, 
»^L<I1. 50 0-20 0, 0 0 0, £<bK#$L< 
ttl, 0 0 0-1 0 0, OOOMt^c 
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[0 0 3 2] (A) &#+ % *J«£*fc£Jn*# 

*»*«fcfc**Lfci:#fc* (a-4)*^«u (A- 

1) J*#\ (A- 2) J&9\ (A- 3) (A 
-4) «^«tl:»U5-5 0i»%, #*U<tt 
5-4 511% *e>fc#*L<ttl 0-4 5fift%T- 
*>5, [ (A-l) J&ftVMR) < [ (A- 2) # 
#OSft) , [ (A- 3) &&<Dm&) < [ (A- 2) 
/£#OSft) VhZ> 0 (A- 4) dt$W*5ftft%5fe»-C 

tt#3FAitt!>, 5 0S*%*j8*.« R*tt 

fc* C (A-l) ^^)lf) < [ (A- 2) f$M<Dm 

ft) , [ (A- 3) tf^Ii) < [ (A- 2) j£5jC9 

ftft] «r«Mk*4^t, »e>ix5!6IBI<o«*tt»«*s* 
ft;** (i) - (4) cos iOR 1 S^ioo%*P7k^ 

#UTS iOH*i45, ^bl^iC^Uv/p^ 

[0 0 3 3] (B) ^y^i-^/U 

(B) ^yx-f/^LTIl TS2-JR* (5) 

PEOn-R' (5) 

UH»»5^3 0Oiaot«S, n 5 - 5 0 OfflR 
*r*f. ) 

[0 0 3 4] (B) #y^-y/W3 6>fcfffc4« 
itli, TEHB«-(6) -C*S^5 0 
R 4 - (CH2 CH2 O) n-R 5 (6) 

b yr/ua *r'>~>Vst'&s lb'9TA>=*is 

KJ«tt5aT-e*9, R 5 fl«**5-3 0Ol«<^ 
ffttStrXU n«5-5 0^IS^Tf o ) 
[0 0 3 5] -±tSHKA (6) fc*Jl*T, R< t UT 

hy^h^»D^>i % hy 

* h^s^y/i^ h^s, h!/xh^»y/Mh# 
2- by > h^^>y/wa:h^->Ss 2-hy^ 
h^->->y/^h^->«. h^»y;u/D 

#rf* frSLOit: Ko^S, ^ 

*«r#rfSrt*ST*5..*fc. ±E-tt55 (6) (eft 

ttiE«T/u*/ug£3Stf 5 - £ So 7/^7x 
^ItLTtt, £i!f#l-2 4<OT/U*/i-g£^£ i 
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co r /u = * - /US £ £ if * * i # -c # . #* u 

< «gfflT/U3^r^/^-/US^tf i^X-# 

[0036] (6) -e*sns (b) 7Ky^-x 

fvioi— tvK zKyj-f-uv^y a— /l^y^^rvvwo: 
10 —tvK #y^ uv^y 3— /u^y^^/uai— r 
/K i/y^y xt — /WJty^^ujL— # 

y^^-ixv^y n-zu^y y -/^— jKy^^-u 
-/^y Kr^x;i,x~r/K #y :n^u;^y n— /u 

;7F77*=/H-f/K #y 3^lxV^y ra— yp^E- 

/^isffjj— r/K zKy^^u^y =r~/u^e 

20 j^f^x—tv*.— r/K jKyxf i/y^yn-/^ 

/ J i-fjj —/Uzl—t/K ^y^f uy^y n—yuqe j 
nir-xvun— tvK ^!lif uy^ya-/^;^ 
=iir--yurc— x/K ^yxf l/^y 3 -.;^; 

r/K ^yxf i/y^y3-/^;7|,7 3 f- 
/ux-t/k TKy x^u^^y xi— /u^E-y n-th- 

;l/X-r/U s zKy^^U^^y 3— /^/-v^rihxi^x: 

30 /ucc— t'/p, jKyx^uv^y 3— /i^ey ^-^^xf-^- 

/Uji— x/K J^yai^Ix^^y xi-/i^/ ytaf-yv 

-r/K zKy^^ix^y xt-zu^./ hyr^v^n 

/Uoi— x/W^ifCO^y^U^^y xt— ;U7/U^/Ux- 

-r/u|S*5J:t/^:co^^/U3i— r/K aifvioc— r/u, y 
a tVUai— TvK h y^ h^r->'>y /Ux- r/K hyx 
h^r'>'>y/^-X/K hy ^nzK^rv-^y/Um-^ 
/^^ h y ^ h 3r y /M f/Ux-f/K h y X h 
'>y /U> f/Ux-7^, 2 - b y ^ h ^r-Vixy /Uxf^ 
x— x/K 2-hyx h * v-^y /wxf/i,x- 3 
40 - h y ^ h ^r'>'>y f/Ux-fyK 3-hyxh 

f/l/x- x/U^ifCOxKy^^U^^y n 

-/UT/V^/Ux-X/U^iaifr ; 

[00 3 7] sKyx^UV^y a-^y-.p-pc^u 
!7^xvU:iL—r/K ^yxfi/^y 3 -/u^y - p - 
oi^/uy ^ xvlol— r /K ^!)xf uy^y n— /u^e y 
-p-^Pbf/U7i=./U3i— tvk xi^u^^y 3 
—/i^ey-p-^/uyoixiyurc— xKy^^uy 
^!)3-;^;-p — :v^/U7^-/wrc— 5r/u, /"Ky 

Ji^UV^y 3-/^/ - p ^'>/U7xX/UX-7 

so /k y y 3-/u^y - p -^-73-/1,7 ~ 
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/V7x=/H-f;K #y xi^uy^y xi — yu^-y-p 

-y xvu^xvi/x:— tvk ^yji^uv^y 3— /i^e 
y-p A^axvwx:— r/K #y x^uy^y 

3 — y - p - £ # - /nn— 7^ tfy 

y - P - ^y^7^-/w7x-/px-f/u N zKy 10 

r/K sKy^i^v^y /u^ey-p-^^T 
^x/i/7xx/i/x-r/K J^!lxf i/y^yn-/u^y 
- p -^^T^xvU^oiXi/Pa:-- 7VK tfyxi^UV 

# y 3 — y - P -y t^r^ x/1,7 xvuxi— tvk 

^yoi^U^^y 3-/^y-p-^3fr:;U7i-;l, 

■ r/K tf?y x^u^y 3— /uqey- p -/s- 3 f 

x/l/7xx;Ux- tvK # y xi^ Ix ]) 3— /U^e y - 

— A-^y — p - h y 3fr:/U7x-/Ux-r/u > zKyxz 20 

f i^y^y 3— /uqey -p --r h y 3 f-xvuy ^ ~/u:x 
—T/i'te if y xif- i/y^ y 3— /p- p - y^jvy 

^ xvlo: — x /Hg:fc5 J: ^ y f/Ux — x /K X-fvUo: 
— 7VK :/n fcVioL-r/K h y y h*i^>y /Uxi— ^ 

,k h y^ h^-i/->y/uoi— x/k hyyn^yyy 

/uai— x/K h y y h * 'sis V tV* fvUxi— r/K h ]) 

r/K 2-hyx h^v'v'y /Uxl^vPxz— 
7VK 3 - h y y h^i/v^y e/U3i— r/K 3- 
h yai h^v/^y/U^atVU3i— x^^OiKyai^u 30 
>-^y 3-/U- p -T/l-#/U7^3/Uai— ; 

[0 0 3 8] ^y^^uy^ys-yuqey^^^y^ 

zu x ^y^u^^y 3-/^y-v^^^^3i^x/K 
^ y xf i/y^y 3-/i^ty ^ yKi^f/K #y 
xif^v^y ^-/^yyty^x^r/K #yx:^w 
v^y 3-/^y^^3i^7 1 /K tfyx^uv^y 

3-/i^ey ^x^SP^x/K tfy^u^y 3 
-/^/ Kf^y8^^r/K jKi/xf i/y^y 3 -/p 

^y h y^vgfoi^^/K sKy^u^y 3-/1^ 40 
/7h7f*yKx^f/K jKi/xfi/y^yn-;^ 
yO^T^V&^TVK xKyxi^uv^y =I--/t✓qE■ 
y^*1^T;&;'&3:;*7v^\ tfyx^uy^y 3-/1^ 
y^^^vs^^r/K ^yx^u^y x»-/he- 
y fr* yKx7f;k zKyx^u^y 3-ahe- 
//t^ygx^f/K tfya^u-^y a^/uqe-y 
^=2^>gj3i^x/K tfyx^u^y xi-/i^y^- 
31>->&xl*7vK zKy^T^^y 3-yu^ey Ksf- 

®xl*tvK iKy^^u^^y 3-/uqE-/x h73f-> 50 



&xl*7vk tfy^f-u^y 3— /w^y^^n-^v 

&a:;*7Vk #y x^l^^y fr* J $ a-fry 
^x^tvK #y x;^ u ]) 3-/i^y ^ ^ 3^ 
&:n*7Vk dfyxf uy^y 3 -/^;yf 3 tyg 

ggaux^/u/.e^o^y xi^uv^y a-^r^^Bx 
f/uxi— r^K h y y K^r->*> y /ux:— r/K h y 

xi h^r*>'>yyuxi-'r/K h y ^niK#i/->y/uxi— r 
/K hy y h^ri/*>y /M^xi-^/k hyxh^ri/ 

->yyuy^/uxi-r/K 2-hyy h^^y/v^/u 

x:— yvK 2 - h y xi Y^ri/^]) jv^/v^.— r/K 3 
- h y y h^rv">y /UT'n tVux:— r/u N 3 - h y h 
^r-y-yy/u^p tvuxi— r/u/^ ^^y ^ u y 3 

[0 0 3 9] *»Wfc*Jt^-C, ±E (B) sKyxc-yvi, 
(b) #yxi-7vu<rj#y uyM^It^W 

Slis ii^ 3 00-3, 0 0 0, 9*L<(i30 0- 
2, 5 0 0tfc5, 

[00 4 0] (B) #yxL-7vWte/8£tt. (A) J* 
5t (^^JOtK^^^^^) 1 0OMttBfc#U 3§ 
l-8 0ff^ »4l<tt5^6 5lWtfc 

[0041] (o mm 

*JB!«cDflBRj«ffltaric»tt, (A) js£4>*3J:t/ (B) sK 
y 31— r/uSr, (c) 7/^-/^g« N ^hy^g 

[0 0 4 2] T/l^a-z^WKirLXtt, >^ 

y— /K 3i^y>-/K n-7'o/V-/K i-^D/V 
— n-^^y-/K i-^^y— /K sec-^^ 

y-/K t-y^y-/K n— <v^y— /K i -^<> 
^y-/K 2-y^vw:/*y-/K sec -> <v^y — 
/K t — :v*y-/K 3-^h#y^y-/K n- 
^^y— /u, 2-y ?vi"<v^y— /k sec — 

jry-/K 2-xL^/u^y^/K sec-^^y- 

^^f-y— /K sec-t^;-/K n ~ y xi/WT^ 
3-/K 2, 6 -y>f/^^y~/l'-4, n— 

y — s e c - $ ^7^7^3-7^ h y y ^/uy 

x/l/T/Wa- /K s e c — T F77^7;U3-/K s 
e c-^7'^7y/l'7/l'3-/i/ < 7x/-/K n^x 
/K > ^'>^p — ^^y-/K 3, 3. 5- 

h y y f^y^ p^^rf-y — /k ^y^r^x-zK 



(10) 
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[0 0 4 3) 1, 2-/nfl/y 

/u- 2, 4, 2-*7-/l"<>* x sV*-/\'-2 t 

2, 4, /W-l. 3. 

fWy=i— /K ^ofu^Ji3-;K hy^u 

/u^jS ; ai^uv^i/ a— A^y y^vuzn— r 

^y -fti tvu^-^/K xf uv^y =i-/w 

m^uv^y 2 -oi^/u^/n— x/K 

uy?}) =3— /i^y^fvn— r/K ^t*i/y^!)3 20 

;/fvnc— r/K ^otVy^!i3-/^;>f/i,x 
— 7VK ^/n f l/y^y 3-«;xf ;ux-r/K 

[0 0 4 4] £ftfe©7' U3 -' u ***D"5*>* n-^ 
n / V — ;K i - 7* n y<y — ;K n - 7 $ y — A\ i - 
/— /K sec-^y-/K t-^^y— /K n 30 

y — a% i-^v^y— /k 2-y^^^y 

.— /K sec-^y^-/K t — *V*y — /V N 3- 
y h^r^y^y— /K n-^*+y— A% 2-y^A"< 
V^y-/K sec-^fy-/K 2-^/^7* y 

fi^y^y ^-/^yxf /ux-f/K /nei^y^y 
n— /u^-y t^d fcVum— r/K yptfuy^yp-;^ 
y ^/ux-f/uiwsff* u\ 
10 0 4 5] h^*WBEtLTtt/T-fe hV, 
xfvl^hV, ^f^-n-7'oWhy, yfA— 40 
n-^f/KJrhV. yxf^h^ yfvu-i-^f- 
/^hy, ^fyu-n-^yWhy, 3i^/U-n- 
/Why, yfvP-n-'^v'/l^ h>\ 5*-i- 
-f+MYi's b9 ^Wt;y, >-*n^*f-y 

2 — >*i?-y:/, y^^^o^^f-y^, 2, 4 
-^yv?ty, T-fe h xvKT-t: h >\ Tirh^y 

y x 7^^ 3 >/«tifoi5*\ r-fef-^r-thv, 2, 

4 -^^^^^^"V, 2, 4-'V7'*>'i/;<J->\ 3, 5 
2, 4 3, 5- 
2, 4-y^V-^V, 3, 5-y*7- so 
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5-^f/U-2, 4-^^*y^y % 2 t 
2, 6, 6-fh7^f/^3, 5-^yy^y, 
1, 1, 1, 5, 5 f 5-^^-*7/U*n- 2, 4-^ 

y^ty/j: if <o * - h v«4 H&mf bfrZ. 

10 0 4 6] 7; KRSflti: LTtt, *W7$ K, N 

h\ N-xf;U*/l/A7; K> N, N-i/xi^/Vjfc/i^ 
TSK. T±hT$b\ N-yfvUT-fc h7 5 h\ N, 
N-^y^/UTir h T £ K> N-^f/UTir hT £ h\ 
N, N-S^t^/UT-fe h\ N-y^/V^nfTh^ 

7^ h\ N-^f/vfpy N-rfvu*/i^/u*y 

^ x N-^^/nf^y^y, N-^/u^/vepy^ 

N-Tirfvu^/M^y l/ s N-7tf;wtxy^ 
>\ N-7tf/H: , p y i/-yt£Ktm*f bfrZ, Zthb 

LTfc.fcv\ 

[0 0 4 7] i*7vi^8«fc LTlix v^fvl^-tf 

/K KK>f/K M^f/K 7-^0 7^hv v 7 

/K BSn-^f/K fflFKi -^fvK l»sec-^ 
fvK BSn-'Of^ St&s e c-^^/K 
3-y h^ri/^f/K SK^f/W<yf/K PSfc2-xz 

n-y-/K 7thM^f/K r-fehftK^f-/K ft 
fexf uy^y >f /i/x-r/K Mfc^i' 

^^y n— ypqey^^/n— ^r/K ffi^xf i/y^y 
= — /i^yy fvioc—yvK IlF&v^^ury^y xt — jV 
^;xf;ux-r;K ^i/xfi/^ya-^y- 
n -^^at— tvK ^T'n tVy^y xt— /u^-y y 
fvioL— x/K ^^t'o fyy^y ^-/u^eyxf/ux 
— tvK RK/^pf ix>^y =2— /HE-y^n tr/wxt— ^ 

RKT'p tvy^y x-yu^ey /wx-f/K 
g^p tvy^y 3-/^y y f /vx-f/K rats; 
/otvy^y xi— /^yai^ypaL— ^/k ^ftge^y 
3-/k ft»y h^v-hy^y =-/K /pftyKx 
^/k /p^ty»n-^f/K rpety^i^^ 

^^^SE^ac^/K ya^y-n-yf/K ?LK 

^$>6^li2S^±$r^l^fflLT^J:i\ ^±<D 
(C) 8K»t. l«*>6^tt2a«±SrjB^LXffiffl-f 

[0 04 8] ft*5, (C) ^Ki: LT> T/Uxi-yU^ 
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[0 0 4 9] *55M«)R«J*fflliJ*«tt % ±IB^ (C) 
«K«r**f (A) J*£**jSTa4fr&fc (1) 

- (4) *to*jm#xv/*itim&irzMZs mm 
[ooso] (a) &&*narr&fc&b 

(1) ~ (4) «:*»S*fc»*«»>lJ:**fctt±B 
JO-f*. MIKtt* »«tlCT'»«aDLT*5V^-C 

t>-ctJ:v\ rco^rasiifituxn. a*, o-i 
o or. »^u<«i 5-9 ot-efc*. 
[0 0 5 1] ^-o^o^d^j 

10-20m/i, i^I^ 10-4 0H%igO 

«*fif, Biibfli (<*) 88, ** J-**sy%Vis, 

(Me) SL ^*/Kfcif^*»f feixS. aP-fKJlTA' 
5ttLm (MO «^5t/^5 

20. igiOO, 1^200 ; JIWJF7 7 4 >tr * juv 
.(MO S©7^St^y7-//K 7VW*?-;//H 0, 
HI 3 2*if*Si|Wf6tt6, #®EH£3J£LTtt. «*. 

r o o 5 2 1 mm&mm&*<Dvmii& 

tf, (C) Sif. (A) J«#*«j*+&fls*fc (1) 

- (4) fctt»r*ftlci6iDL 
X. in*»J*U »*U (A) j^*WKLfc<D*>. 

(b) ^y^-7 1 /i-^^Di-nffJ:<. #iwPi^ 

[0 0 5 3] *»WOllJ«*^«JH*ife(D*ft:«i UT 

© (A) jA»tr«bft1-6fl:«tt (1) - (4) , &£X* 
(C) Wtt*&ft«Bfr*K:, 0fS*O**:iPA.T, AD 
*5^-«*S&*fTo (B) 

© (A) j^(:iiftt6ftM (l) - (4) *sj;tf 
(C) j*^e>**»**^, Bfr«*o**rii«W*6 

(B) S^^^t^ft, 
® (Aj^titftSft** (1) ^ (4) . (B) 

(C) Fr££*>*£ so 



® (a) tt*m&i-*4b6m (i) - (4) . (b) 

[0 0 5 4] r<0J:5i-Lr»feit**3B!BoifiiBa»<0 
£©7£#«Stt> #*L<f±, 2-3 oa£%X£>!). 

Stf 2 -30 MHoBWdsaaftlBH 

(o «j:5t«?iaottTbn^ *fc, *an 

**K 4 0t:^l^^i«IWIoa*B»©*fls«rJ||| 
[0 0 5 5] *«WOiHJ*««:ffi^TBt*«fiW-6li 

«*LTI*> #7*. irySs'**. 

5 0 #»WO»tf*tt, tliv^liny^ s i 02 
s i N**'N/J^©±fcfctf *6*fflt£-f 

[0 0 5 6] roggojgwi. •aM»&.L-c llUfe 

t)-C«0. 0 5-1. 5/xmgg. 2.0169 "CttUCS 

o. i-3Mma«^»jBi*:«*-r6rtAs-e#5. m 
i&Tzmmomzi*, a*, o. 2-2 0jim-c*>6. 

<D±ib (b) j«»o5WM«*»oia«"C*Jf»L-c 

(A) jS^«r-«WHftS*. ^v>T±?B (B)'*d^ 

t7>Wb*ti-**tt. ©±K (B) rir^jMHUECU: 

[0 0 5 7] ±S5(0 (A) A^OfMAKj: 

(B) rt»<05W»a*«r«l»"f5*:*E), £>®i^CX, 
RBtt&fciDlRLfcD, Hffiftifoff 
H*«ra«-f5^t3PT*5. a«, (B) &&<DjbM 
taSfl. Silt, 20 0-4 0 0*0. 9tL<tt2 0 0- 

3 5 ottfe^OT, aiR*l*IW*j(c:«:r^«gS«±^ 

[0 0 5 8] C<oj:5^UT»6n**»WOfi*ftfl: 
Ktt, a*. 0. 3 5-1. 2g/cm 3 . 

ff*U<tt0. 4-1. lg/cm 3 , Sfcfc#*L< 



21 



(12) 



#§f! 2001-49179 

22 



ttO. 5-1. Og/cm 3 TfcSo 0. 35g/cm 

3 mmxn. m&<nmft&ft&&&TL. i. 2 

g/cm 3 «8S^##t>*v^\, -<0H 

(b) ^o^si;^, ®§,\mmi-zzttfx-$ 
[0059] t&frmm 

V^jftK»««:*U fct^ffs Mtl2 7t, 2. 5 
a tm. 10 0%RH, OR^lC.l tiffSttkWt Lfc»£\ 
Wi^M^ IR^ h/v«*^6faftl»^0*0 10 

VjMfUMbfO (A- 4) 'j^O**ftfr*£9liafc 
[0 0 6 0] ^^iw, #3g§^fi«fifl^Rm*tt:, 

&mm&x&>v. 2. 6-1. 2, »*u<« 

2. 5-1. 2. S6li#*L<tt2. 4-1. 2-Cfc 

(B) f&&<Dtt&\Z£VffimTZZk&T*ZZ> <l 

[0 0 6 1] *&W<Dfc®£imK. JBW*S--tt#«a 

£8^ v^v-y ny^^ii^fy^-^-^ffi^-c 

^8 0tX'5m ^^IST2 0 Ot 
XS#mmi,tc<Dh. *€>JcXffiT-e3 4 0 , C. 3 6 
0t 3 8 0t««^*iX^3 0»B-r-oiD»U * 

»b*i«©iwt, **anw» (Rudolph 

Technologies £rJKL Spectra La 
s e r 2 0 0) iJBl^Tl&fltfflirt-CS 0jfe»H6Lfc» 
£\ 3 a (a #2 9. ffi^Tlgl 

^^^^ s fi^TlR^iBi^rBlOjiF^i^^^#<sfi: LT£F so 

.5 (B) dS»*rffl^e^4-C»J*-C#6. 

[0 0 6 2] *8nafifeADttt, MkttKfttU ft* 
jgO^-te, KH¥#^> 2/ *tt* MO 

■WALSK DRAM. SDRAM, RDRAM. 
D-RDRAM4lfoaWfl*^fflJiB«BW. 

»*o«B3-ni4if©«aMt mgikskojib 

[0 0 6 3] 

JtSftfUB <fc t/SS% -Cfc 6 r t fc* U T ^ 5. 
[0 0 6 4] H2S«1 

(a) ^oaia!; tr^bi)* h^>->7y2 4 3. 

6 g (%£ftl*£Mff*4taKft : 1 2 0. 0 g) , 1 , so 



2-tr* (hyxh^>y^) ^*>2 1 4. 5 g 

(%^*5h!HBfrftiMF : 8 0. 0 g) v 7n.tr 

/p f/ux-f/i'S 5 9 . 3g x *fvW 
-n — ^WhV2 3 9. 7 gOfi**»|^^u 
/fV&l. Og (ttflt/R 1 OS^/W»=0. 0 0 
1 mo lit) &7kl6 2. Og (Hz O/R 1 OOtt* 
/Hft=l. OmolJt) ir*^Lfc*»««:M-Cl* 

■C2*IH»S**fc<0%, HETTiWttl, 0 00 
gt*S*-CWBU B*£***2O%<0#y->p* 

(W2 0g) fc, ^yxf^y 3 -/^/r)y 
^ySi^f/i, (^->^uvj»9 5gLK=l 0) 
8. 6 gSrSMlDU »bttfc«^*4r8-f >^>y 3V 
■>3^±lc*tf:/3-hifefcJ:9fc#U *«*8 0t; 

t-5m *V^-e»*T2 0 0lCT5»BlDjRLfcO 
*>. Se>fcJC2gT-C3 4 Ot 3 6 0t 3 8 O^tf)* 
T-WvP*l3 0»Bi" oAUR $ 2 5t. 

b;h,fclUtM*iJ:tflR** TEOirfeDIMIUfe. ISA 
1 

[0 0 6 5] BMggaS^Mi 
1. 

*J8W^*5*tSJBBI?J*ffi«aric*8 0m 1 £££l 0 0m 

u-^fU^felUo ftfii«^ty^^2 5 

OOrpm. 3 l^cD^t*>-=>- h U ±SE 

(Rudolph Technologies tfcfik S 
pectra L a s e r 2 0 0) l£T$!|j£L, *:<D2£ 

o :mmmtm< 1 o% 
x :mKmio% 

[006 6] 2 . J^£j-{£ 

ya-#-tJl^r, fEtfS»2, SOOrpnu 3 1«? 

5fe^^^^ (Rudolph 
Technologies tblR, Spectra La 
s e r 2 0 0) Srfflt^TWSffirt-CS OjiSSBUSLfc. ft 
MfcMOSo (o :«*«!!) *:»*L, 

O : &M<D3 o#2%*m 
X : fflg<D3 o&2%$X± 
[0 0 6 7] 3 . Km*£ 

ft btxizmttt Lxm%mz x^r^^^p ±w&'<* 
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>y*zm&& i ooi?Hz om&&x\ mm • t A - 

h/<y*-K («c) SL HPl 6 4 5 lBmffi^J: 
I/HP4 2 8 4 VLCR>-*£/8t>TC 

[0 0 6 8] 4 . Jg&g 

5. 

[0 0 6 9] 6. B5bM£ 
»e>*Lfc»Bt4rl 2 7*C, 2. 5atm; 10 0%R 

UX, 3, 5 0 0 cm- 1 ttifi^H2 0fcflB1-*»i|5W? 
0:ML*L 

X :®.$Lfty 20 
[0 0 7 0] 7. CMP1H£ 

* 9 y - : v y * ~ia»fk*«* 

WMBE* : 3 0 0 g/cm 2 
«F*«fBB:6 0» 

Or*flSftt 

A : — »lctt^ix-^#X*s*)S. 
x : ^T^iX«5o 

[00 7 USISW2 30 
(A) JtdORI; y h5M h^>»7^5 0. 7 g 
&^*ftim&®#& : 2 0. 0g) , yfvuM 
/ h^»7yi6 2. 4 g G^07k##*&«3» 
g:80. Og) , *^f/^h^7y3 2. 4 
g (£^**M?*6^»g : 2 0. 0g) x 1, 2- 
tr^ (hy^h^rv->y/U) ;**V2 3 0. 5 g 

ao*##«£&»» : so. Og) . -fuvu^tryzi 

-/^/^f/Px-f^7 9 8. 9 gCDiS^^|^ % > 
*.*&0. 9g Um/K x OSO8^/U»=0. 0 0 
ImolW &7K17 1. 3g (Hz O/R 1 OOj^e 40 
/HBt= 1 . OmolJt) Lfc*«**r*fiT 1 1* 

■e2*W366*fc©%, -NtETCgimsi. ooo 

ttJStoovm ; ±.tev®tttf» isutt^/Ari o o g 
(@?^7>2 0g) IC, #!lxf^]|3-/^y^ 
^JVS^tvP (^xf|/y»»)gtft=i o) 
10. 8 g&ifo&DU &btittg£&b&B<{ => 
>^^±lC^fcT^3-hfelcJ:9tt*U ^8 0 so 



$e>lilXST'C3 4 0 < C, 3 6 0t, 3 8 0 < t<Ojg 

■c-tn^s o^ra-f ojoftL, $ & wist 4 2 st 

1 lc^rf a 
[00 7 2] H«6« 3 

(A) ^MlfFyyh^W^lOl. 3 
g &£1)U*.ftMm&%)®%. : 4 0 . Og); ^f^h 

!i^^»7y2 0 3. og (£±an*#«ffi^<&» 

1:100. Og) ; 1, 2-*\* (hy^h^rv->y 

^^16 0. 9 g (5£^£fiHe«4feft£ : 6 

0. Og) . :/n ei/y^!l =3— -?u f/uo:— r 
/U7 8 3. 2 g. v?- i -^nzK*S/ - ^ j\,y 
irhTirx-h) f 1 ^^ (fcfeJsfc/R 1 0O»*;HR= 

0 . 0 0 4 m o 1 it) 7K 1 7 7 . 5 g 

(H 2 O/R 1 OSO»^R=1. Omollfc) £6 
O^DiaT-eiWrBBWtTjdTLfc. ft&*^»TJ»T 

irh^lOO. 0g«:M, *<0«* »ET-C^;8«* 

1, 0 0 0.gfcfc6*T»BU i^ft2 0%O 
#yixp*1f>;//u«:»fc 0 

fidc«^ws ; ±ffi-e#fcdf y ? /p*t^i o o g 

7*^r^ («.i/xf|/^i!UliB l o) 
8. 6 g*»iPU »feixfc«**«r8>rv^>y =^ 

-CSiHHk ft^-e**T2 0 0t:-C5^BBftU»Lfc<0 
*>. *fe«2lXffiTT3 4 0t\ 3.6 0t, 3 8 0tOi 

[0 0 7 3] Jt««l 

jaswiic^^r. ^yxfu^ya-zR^^ 
jfcvg-n^Tvu (^^xfu>l|!Utl:=l 0) £ 

A*«J:U*lolMMr« Mil:«LXlTot 

[0 0 74] tt«^2 

HJ6« lienor, /ntuy^il 3-/p*y^otf/w 

X-T/U5 5 9. 3 g, ^f/P-n-^WFy2 
3 9. 7gt«8*f, ftfrSICT 1 h7t KP77^7 
9 9. 0g«flt*»»tt, jOS«lfcB»^LTia 

fTo/co 1 

[0 0 7 5] *t«#l3 
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8. 6 g&(£JB-£1\ ftfc>«? ic^y y^/M^^y U- 
KWJiB (^§2 0, 0 0 0) fcfcffltsetfl-li. 3U6 



1 i 181*1:: UffTo fc. l \zatt. 

10 0 7 6] 
[SI] 



I 



2 



I 1 I 2 | 3 | 1 
I | | | | — 

JtHR&fcttl 0 I O I O I O I x 
I — I _______ 

RW^-ttl O I O I O I O I O 
I | | | | 

Rfc* I 2. 4 | 2. 2 | 2. 4 | 3. 0 I 2. 4 

| — | | — | — | — 

R«fg II. 2 11. Oil. 2 11. 7|1. 2 

Cg/cn*)! I I | | 
| — | I — I-— I— - 



14. 7|3. 9 14. 3 19. 5 I 4. 6 
(GPa) | | | | | 
, , | | | 

I O I O I O I O I x 
— ___ | ___ | | ___ , ___ | ___ 

CMPHttl O I O I O I O I O 
—I — I I | — - | 



3 

o 



2. 5 
1. 3 



3. 9 



[0 0 7 7] 

btn>mim--ch i o. egg, maw** 
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